Attempts were made to find the possible reasons of the variation of thrust and torque, taking into account the error in the measurement and other sources of variation.
Test Procedure
The propeller model used in this series of tests is the ITTC standard propeller (Fig.1) . This was used for the ITTC comparative tests, whose results were reported at the 10th ITTC (London) in 1963. The particulars of the propeller are given in Table 1 .
The tests were repeated 27 times in the cavitation tunnel and 12 times in the towing tank. The dates The measured thrust and torque were corrected for the 'idles' and were reduced to the non-dimensional coefficients KT and K. The water speed measured by the Venturi meter was not corrected for the tunnel wall effect.
Figs. 4 and 5 show the example of K-r and KQ plotted to the base of test number.
As a numerical expression of repeatability, the standard deviations a were calculated for each set of an and J, viz.,
In Fig.6 Table. 5.
Referring to the velocity diagram for a blade element (Fig.10) and separating the thrust and torque into Comparison of the cavitation patterns suggests, however, that air content may affect the type of cavitation.
As shown in Fig. 12 for example, it can be seen that the amount of bubble cavitation increases with air content ratio in water.
Effect of Water Temperature
Propeller characteristics are affected by water temperature, mainly through the variation of the dragcoefficient of blades with Reynolds number. In the case of cavitation tests, however, the plotting of Kr and KQ to the base of water temperature did not show a systematic change; the Reynolds number is considered to be large enough so that the variation of drag will be quite little.
Effect of the Methods of the Speed Measurement
The 
Sources of Variation of Cavitation Test Results
We have learned in the previous sections that there exists a correlation between the variation of thrust and torque, and the variations will be ascribed mostly to the variation of the lift of the blades. Effect of air content is not so clear as expected and effect of water temperature can be neglected. In the following, attempts are made to find the possible reasons of the variation of thrust and torque, taking into account the error in the measurements and other sources of variation whether or not influencing the lift of the blades.
(1) Error in the reading of the dynamometer
The scales of the dynamometer of pendulum type for measuring thrust and torque are graduated with the interval of 1.0 kg for thrust and 0.01 kg-m for torque. As the oscillation of pendulum during the measurement was considerably small through the whole range of the tests, the error in the Substitution of propeller revolution for each test condition yields the variations as shown in Table 6 .
(2) Error in the reading of manometer For each test point the water speed and the static pressure in tunnel were adjusted to the prescribed values.
As they were measured by mercury-water manometers, the error in the reading of the manometers results in the variation of the measured thrust and torque. The reading of the manometers is affected also by fluctuation of the mercury tubes.
The reading of the manometer connected to the Venturi static holes on the tunnel may be as accurate as 0.2mm in lower speed range and about 0.5mm in higher speed range. (3) Error in the number of revolution of propeller The number of revolution of propeller was adjusted and kept constant for each test condition by means of an electronic control system. The revolution was measured up to two decimals in r.p.s. by an electronic counter connected to the propeller shaft. The difference of the propeller revolution from the prescribed value is less than 0.02 r.p.s. so that its effect on the measured thrust and torque can be neglected compared with other sources of variation.
(4) Other sources of variation In atmospheric condition, the sum of the aforementioned variations due to the measurement error is a little more than a half of the standard deviations obtained through the repeated tests. Considering the variation of the water speed measured by a pitot tube as mentioned in 4.4, it may be that the variation hasresulted 
